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134 Poster Presentation Abstractsthan the control. We further confirmed that the IL-6 level was significantly
increased by KGN in both cytoplasm and supernatant media of CPC culture.
We further demonstrated that the phosphosphorylation of Stat-3 was up-
regulated at the same time. In-articular injection of KGN were also found to
increase the number of BrdU-labeled slow-cycling cells. In vivo experimental
evidences of the increased thickness in articular cartilage with KGN treatment
was further confirmed in the rat model that were induced to have knee joint
injury. IHC staining of the KGN treatment group showed up-regulate of Stat-3
phosphosphorylation in KGN-treated cartilage.
Discussion and Conclusions: Based on the in vivo and in vitro data, we propose
that KGN may improve the number of endogenous cartilage stem cells by promot-
ing their self-renewal in situ while inducing chondrogenesis and its use in cartilage
regeneration and repair is definitely worth of further explored.
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Sox9 SUPPRESSES THE HYPERTROPHY OF CHONDROCYTES BY INHIBITING
wnt/b-CATENIN SIGNALING PATHWAY
Kun Chen, Peng Cheng, Min Zhou, Yuting Wang, Anmin Chen
Tongji Hospital, Tongii Medical College, Huazhong University of Science and
Technology, China
Background: Due to its low cell density and low proliferative activity, and its avas-
cular character, articular cartilage is virtually unable to regenerate or self-heal
upon injury or degeneration by common diseases such as osteoarthritis. Scientists
have tried many ways to inhibit the degeneration of chondrocytes or repair the
cartilage defect. However, there is still no effective solutions to these problems.
Sox9 has been reported as an important transcription factor during the develop-
ment of cartilage. We have thought to overexpress Sox9 to see its role in
chondrocytes.
Subjects and Methods: The lentivirus vector was constructed to overexpress the
Sox9 in the chondrocytes. And the plasmids contain the full Sox9 and DC, DN
Sxo9 were constructed. These lentivirus and plasmids were transfected to the
articular chondrocytes of SD rats. Then western-blot, immunofluorescence, and
Alician blue staining were done to test the change of chondrocytes in order to
find the role of Sox9 in the chondrocytes.
Results: When chondrocytes were transfected with lentivirus to overexpress Sox9,
Western-blot showed that the expression of COL2a was upregulated and the
expression of COL10 and RUNX2 was downregulated. Meanwhile, the b-catenin
and p-GSK-3b were downregulated and the p-b-catenin and GSK-3b were upregu-
lated. And these changes can be relieved when Gsk inhibitor Licl and SB were
used. The Alician blue staining showed that when used wnt/b-catenin activator
Wnt3A to treat chondrocytes was weaker than the control group and the Sox9 over-
expression group was stronger than the control group. These results indicate that
the overexpression of Sox9 in chondrocytes can suppress the expression of RUNX2
and COL10 in chondrocytes and suppress the hypertrophy of chondrocytes. And
Sox9 acts through inhibiting wnt/b-catenin signaling pathway by activating the
GSK–3b. Furthermore, when chondrocytes were transfected with plasmids of
Sox9, DC and DN Sxo9, the Western-blot showed that in Sox9, DC Sox9 and DN
Sxo9 groups, b-catenin COL10 and RUNX2 were downregulated, while p-b-catenin,
GSK-3b and COL2a were upregulated. And the DC group was changed more signif-
icantly than the DN Sox9 group. These results suggest that the DC part of Sox9 may
play the main role in the function of Sox9 in chondrocytes.
Discussion and Conclusion: According to the results, Sox9 can suppress the hyper-
trophy of chondrocytes. And it acts through inhibiting the phosphorylation of GSK-
3b, and then inhibit the wnt/b-catenin signaling pathway. This makes Sox9 a prom-
ising way to treat the hypertrophy of chondrocytes.
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STUDY ON THE EFFECT OF PKC-z IN SDF-1a/CXCR4 AXIS INDUCED MIGRATION
OF RAT BONE MARROW MESENCHYMAL STEM CELLS
Hui Liu, Yonghui Dong, Peng Cheng, Kun Chen, Anmin Chen, Hui Huang
Tongji Hospital, Tongji Medical College, Huazhong University of Science and
Technology, China
Background: Bone mesenchymal stem cells (BMSCs) are bone marrow-derived cells
with multipotent differentiation capability that can differentiate into osteoblasts,
adipocytes and chondrocytes. BMSCs have generated a lot of interest because oftheir potential use in regenerative medicine and tissue engineering. A great deal
of studies have shown that the SDF-1a is critical for mesenchymal stem cells migra-
tion to injured tissue through interaction with its cognate CXCR4 on the surface of
these cells. However, migration signaling pathways required for homing and
recruitment of BMSCs are not fully understood. Due to the known effects of
PKC-z on the migration of cancers and CD34+ progenitor cells, we have sought to
investigate the relationship between PKC-z and SDF-1a/CXCR4 axis induced migra-
tion of BMSCs.
Subjects and Methods: The rat BMSCs were cultured by using the whole bone
marrow adherence method. The three-line differentiations of BMSCs was conduct-
ed and cell surface markers were identified by flow cytometry. Transwell migration
assay was used to observe the migrating number of BMSCs that were treated with
AMD3100 and PS-z in response to SDF-1a. Western blot analysis was used to analyze
the phosphorylation of PKC-z of BMSCs upon SDF-1a and PS-z stimulation. Actin-
Tracker Green was applied to illustrate morphology of cell cytoskeleton by staining
of the F-actin. Laser scanning confocal microscopy was used to observe the polar-
ization of BMSCs after SDF-1a stimulation.
Results: The BMSCs that were cultured in vitro had the potential of multiple differ-
entiation into osteoblasts or adipocytes and highly expressed CD29 and CD90
except CD45.The migrating number of BMSCs increased gradually with the increase
of SDF-1a concentration in vitro, and the amount of BMSCs in the filter membrane
was approximately maximum when SDF-1a was 100ng/mL, but AMD3100 and PS-z
were able to cut down the number of BMSCs in the filter membrane. SDF-1a
increased the level of phosphorylation of PKC-z, while PS-z inhibited the phosphor-
ylation of PKC-z. Laser confocal microscopy confirmed that the cytoskeleton of
BMSCs treated with SDF-1a changes significantly, but AMD3100 and PS-z inhibited
this effects.
Discussion and Conclusion: Our result suggests that SDF-1a induces the migration
of BMSCs via affecting the phosphorylation of signaling protein PKC-z and changing
the cytoskeleton of BMSCs. This may increase the number of transplanted BMSCs
migration to injured tissue and organ to promote the rehabilitation.
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Notch1-ANTAGONISTIC APTAMER FOR CHONDROGENIC DIFFERENTIATION OF
BONE MARROW STROMAL CELLS
Se-Young Jeong, Mi-Lan Kang, Ji-Eun Kim, Gun-Il Im
Dongguk University Ilsan Hospital, South Korea
Introduction: Aptamers are oligonucleotide or peptide molecules that bind to a
specific target molecule such as small molecules, proteins, nucleic acids, and
even cells, tissues and organisms. Aptamers exhibit significant advantages relative
to protein therapeutics in terms of size, synthetic accessibility and modification by
medicinal chemistry. During murine skeletal development, Notch-1 is strongly
localized within the condensing mesenchyme during the early stages of chondro-
genesis [1]. Notch signaling is implicated in the repression of chondrogenic differ-
entiation of mesenchymal stem cell (MSC) [2]. The purpose of this study was to
investigate the possibility of Notch1-antagonistic aptamer as nucleic acid thera-
peutics to induce chondrogenic differentiation of human bone marrow stromal
cells (hBMSCs).
Methods: 1) Cytotoxicity test. hBMSCs (1104 cells/well on 96 well plate) were
treated with three Notch1 aptamer clone candidates from 1 to 1000 nM for 7
days. On day 1, 4 and 7, MTT assay was performed. 2) Validation of Notch1-antag-
onistic aptamer to select Notch1-antagonistic aptamer, expression of Notch1
downstream target genes including Hes and Hey were investigated by RT-qPCR
on hBMSCs treated with each of Notch1 aptamer candidate in DMEM/F12. 3) Median
effective dose (ED50). Pellets of hBMSCs (2.5105 cells, passage 3e5) were
cultured in DMEM/F-12 supplemented with dexamethasone (10e7 M), BSA (7.5%
w/v), L-proline (50 mM), ascorbate-2-phosphate (50 mM), sodium pyruvate (1 mM)
and ITS (1% v/v) containing different concentration of Notch1 aptamer (1, 10,
100 and 1000 nM). 4) In vitro chondrogenic differentiation. The hBMSCs
(2.5105 cells, passage 3e5) were made by pellets and were cultured in chondro-
genic medium containing Notch1-antagoistic aptamer (200 nM) from day 0 to 14. 5)
Gene expression profiling with oligonucleotide microarrays. Expression profiling
was performed by Illumina Expression Beadchip Analysis Service using Illumina
HumanHT-12 v4 Expression BeadChip (Illumina, Inc., San Diego, CA, USA). Hierar-
chical clustering was performed complete linkage algorithm using GeneSpring GX
7.3.1 software (Agilent, Santa Clara, CA, USA).
Results: 1) Cytotoxicity test. The MTT data after exposure to the Notch1-antago-
nistic aptamer candidates from 1 to 1000 nM for 7 days showed no significant cyto-
toxicity. 2) Validation of Notch1-antagonistic aptamer. The gene expression of hes1
and hey1 significantly decreased in hBMSCs treated with Notch1-antagonistic
aptamer candidates for 7 days compared to those of untreated hBMSCs. 3) Median
effective dose. The gene expression of COL2, SOX9 and ACAN significantly
increased in hBMSCs treated with Notch1-antagonistic aptamer (100nM) for 14
days compared to those of untreated hBMSCs. 4) In vitro chondrogenic
Poster Presentation Abstracts 135differentiation. The gene expression of COL2, SOX9 and ACAN increased in hBMSC
pellets treated with Notch1-antagoistic aptamer for both of 7 (0 to 7) and 14 (0 to
14) days compared to those of untreated hBMSCs pellets. The pellets treated with
Notch1-antagonistic aptamer showed greater intensity of safranin-O staining than
those of untreated BMSCs. However, there was no synergistic effect of Notch1-
antagonistic aptamer with TGF- b in chondrogenic differentiation of hBMSCs pel-
lets. 5) Gene expression profiling with oligonucleotide microarrays. We selected
82 chondrogenesis-related genes from microarray data and then hierarchical clus-
tering of selected probes was performed. Different patterns were detectable be-
tween Notch1-antagonistic aptamer and untreated control.
Conclusion: We investigated the Notch1-antagoistic aptamer as a candidate of
nucleic acid therapeutics to induce chondrogenic differentiation of hBMSCs.
Selected Notch1-antagonistic aptamer induced complete chondrogenesis in
hBMSCs pellets even though early treatment (0 to 7 days).
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DIFFERENT THRESHOLD TO ANALYZE THE OSTEOGENESIS RESULT BY MICRO CT
Tenglong Hu, Xiaojie Li, Qingda Lu, Xiong Zhao, Liu Yang, Qiang Jie
Xijing Hospital, The Fourth Military Medical University, China
Objective: To evaluate the influence of different threshold in micro-CT on the
result of bioactive glass implanted into rabbit, and to find the effective method
to assess the osteogenesis effects by micro-CT.
Methods: We prepared the New-Zealand white rabbit femoral condyle defect
model with bioactive glass embedded in defect parts, and took the bioactive glass
out after three months. Using different threshold range to represent the new bone
and the remaining material respectively, the bioactive glass was scanned by the
micro-CT to analyze the new bone volume fraction and the percentage of the
rest material among different groups. We made the decalcified biopsy of the bioac-
tive glass, Van Gieson staining was to assess the new bone formation percentage of
bioactive glass by Image-Pro Plus software.
Results: The new bone volume fraction of 1 and 2 group was 20.361.657% and
22.042.220%, which conformed to the result of Van Gieson staining
(21.331.250%) reasonably.
Conclusion: There were large differences of bioactive glass osteogenesis ability by
different threshold analysis of micro CT, and it need to be combined with histo-
pathological findings to contrastive analysis to find a proper threshold.Table 1 Threshold segmentation scope of each group.
A B C D E F
Bone tissue 1000e
2500
1100e
2600
1200e
2700
1300e
2800
1400e
2900
1500e
3000
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KINEMATIC ANALYSIS OF ANKLE EVERSION SPRAIN IN SPORTS: TWO CASES
DURING THE FIFA WORLD CUP
Xi Li, Daniel Fong, Kai-Ming Chan
Department of Orthopaedics and Traumatology, Faculty of Medicine, The Chinese
University of Hong Kong, China
Background: The ankle is one of the most commonly injured joints with sprains. In
the all ankle sprains, nearly 85% are lateral sprains, while, medial sprains, which
also known as the eversion ankle sprain, are less common than lateral ankle sprains.
However, medial sprains are typically associated with subsequent syndesmosis
injury or medial malleolus fracture, and represent a more disabling problem,
requiring longer recovery and different treatment. A precise description of the
injury situation is a key component to understanding the injury mechanism and pre-
venting injuries. However, quantitative analyses on injury cases with calibrated
video recording are available only under rare circumstances. Instead, injuries insports are occasionally shown on television with multiple camera views, by using
a novel biomechanical motion analysis technique, model-based image matching
(MBIM), those videos could be further analyzed. The purpose of this study was to
present the 3-dimensional ankle joint kinematics of two ankle eversion sprain cases.
Subjects and Methods: Videos (50 Hz) that recorded the two injury cases were ob-
tained from the 2010 FIFA Broadcasting System, captured by two video cameras for
case 1 and three cameras for case 2. The videos were transformed into image se-
quences, then synchronized and rendered into 1-Hz video sequences. The match-
ing procedure was performed using 3-D animation software Poser 4 and Poser Pro
Pack (Curious Labs Inc, Santa Cruz, California) with a skeleton model. The skeleton
matching started with the shank segment and then distally matched the foot and
toe segments frame by frame. The joint angle time histories were read into Matlab
with a customized script for data processing. Ankle joint kinematics results were
filtered with 15-Hz cut-off frequency.
Results: The injury occurred when the players were striving for the ball both in
case 1 and case 2. The players were trampled by their opponents on the lateral
of lower leg and suffered a severe eversion ankle sprain. At the point of trampling,
the ankle joint everted 3.0, externally rotated 8.0, and dorsiflexed 30.0 in case
1. In case 2, it inverted 1.1, externally rotated 3.6, and plantarflexed 0.3. At
0.20s in case 1 and 0.22s in case 2 after trampled, the eversion angle reached
the maximum with the ankle joint 25.2 and 20.0 everted, 42.3 and 49.4 exter-
nally rotated, 15.0 and 30.6 plantarflexed respectively. The maximum eversion
velocity was 210/s and 320/s.
Discussion and conclusion: Compared with the inversion cases that had been re-
ported, both the maximum angle and maximum velocity of eversion are obviously
lower. It is due to the biomechanics of the ankle joint, which allow for less ever-
sion than inversion. Also the deltoid ligaments are strong and often an avulsion
fracture at the medial malleolus occurs before a deltoid ligament sprain. The re-
sults of this study also suggested that the method and equipment designing to pre-
vent eversion ankle sprain should be different from that to prevent inversion ankle
sprain. The results from the MBIM technique could contribute to the understanding
of the injury mechanism of ankle sprain injury.
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ALTERATION OF CYTOKINES EXPRESSION AND FUNCTION IN
LIPOPOLYSACCHARIDE-INDUCED RAW264.7 CELLS UNDER SIMULATED
MICROGRAVITY CONDITION
Dandan Dong
Northwestern Polytechnical University, China
Objective: Macrophages play a vital role in the innate immune system. Lipopoly-
saccharide (LPS), an outer membrane component of Gram-negative bacteria, stim-
ulates immune responses to induce the generation of cytokines such as tumor
necrosis factor (TNF)-a, interleukin (IL)-1, and IL-6. The mechanism by which
the LPS signal is transduced from the extracellular environment to the nuclear
compartment is not well defined. There are a lot of studies have demonstrated
that microgravity is one of the main reasons causing immune disorder, especially
the change of macrophage function in space. Therefore, the purpose of present
investigation is to elucidate the effects and possible mechanism of macrophage
activation induced by the LPS. Furthermore, whether the activation and function
of macrophage can be improved by LPS under the condition of simulated micro-
gravity (SMG).
Materials and Methods: Murine RAW264.7 cells were generally cultured in a-MEM
supplemented with 10% fetal bovine serum (FBS), 100 U/ml penicillin, 0.1 mg/ml
streptomycin and 1mg/ml LPS at 37 C. Under the simulated microgravity condi-
tion(SMG), RAW264.7 cells were seeded in carrier slides, after 24h growth, the car-
rier slides were put in a revolving boxes, which was filled with medium, tightly
capped, and were fixed onto the Random-positioning machine (RPM). RPM was
rotated randomly at the range of 0w10 rpm and was located in an incubator
providing 37C. Control groups were also completely filled up with medium and
cultured in the incubator at 37C. After 4h, the cell were collected for the func-
tional experiments and further study. To confirm the activation of macrophages
by LPS, quantitative RT-PCR analysis was further performed to analyze the
mRNA levels of iNOS, TNF-a, IL-1b, IL-6 and IL-10 in macrophages. In addition,
the phagocytosis of macrophages were tested.
Results: After culturing 4 h under SMG, LPS-induced TNF-a and IL-10 expression in
mouse macrophages were significantly suppressed. However, the mRNA expression
of iNOS and TLR-4 were increased markedly. TNF-a, IL-6, IL-1b and NO secretion by
macrophages in the culture supernatant were further determined. Less IL-6 and IL-
1b was secreted by the LPS-stimulated macrophages under SMG, compared with
those macrophages under normal gravity. But there was no difference about the
secretion of TNF-a and NO. In addition, the phagocytosis of macrophages were
decreased significantly in SMG.
